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Khalizadeh et aL 
Appl No. 10/043,694 



Amendments to the Claims 



This listing of claims will replace all prior versions and listings of claims in the 
application. 

1 . (presently amended) A power generation system, comprising; 
a DC bus; 

a turbogenerator^ including a motor/generator and a turbine coupled to a common 
shaft, said turbogenerat o r to generate AC power; 

a first power converter coupled to the turbogenerator and the DC bus, said fi r s t powe r 



c o nve rt e r to convert said the AC power to DC power on said the DC bus; 

a second power converter coupled to the DC bus and for coupling to a load, said the 



second power converter tu convert said converting the DC power on said the DC bus to an 
output power for applying to the load; 
a battery coupled t o the DC bus; 

a capacitor coupled to the DC bus to source power to and sink power from the DC 
bus, due to load changes, to stabilize a DC voltage on the DC bus; and 

a power controller coupled to the turbogenerator and the first and second power 
converter[[s]], said p o wer the controller to r e gulate regulating a speed of the turbine, 
independent of the DC voltage on the DC bus. 

2. (presently amended) The power generation system of claim \ x wherein t he DC bus 
and the fi r s t and second powe r converters arc c o ntained within the power con tro ller j hg 
controller is a rotor speed controller. 

3. (presently amended) The power generation system of claim l x further comprising: 
a third power converter coupled between the DC bus and the capacito r, said p o we r 

controller to controllably couple the capacitor to the DC bus via the t hird p o wer c o nve rt e r. 
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4. (presently amended) The power generation system of claim 3 wherein the 1. further 
comprising: 

g battery is controttabiy coupled to the DC bus via said third power converter . 

5. (presently amended) The power generation system of claim [[3]] 4> further 
comprising: 

a fourth power converter coupled between the DC bus and the battery , said p o wer 
con tro ller to controllably couple the battery to the DC bus via th e fourth power converte r. 

6. (presently amended) The power generation system of claim 1 A wherein the capacitor 
is at least one of an electrochemical capacitor and a hybrid capacitor. 

7. (presentlyamended)Thepowergenerationsystem of claim l x wherein said thg second 
power converter comprises a DC/ DC power converter to convert the DC voltage on the DC 
bus to a regulated DC output voltage for applying to the load. 

8. (presently amended) The power generation system of claim 1 a wherein said the second 
power converter comprises a DC/ AC power converter to convert the DC power on the DC 
bus to an AC output power having a fixed frequency for applying to the load. 

9. (presently amended) The power generation system of claim l a wherein when an 
increase in power demanded bv [in] the load is detected, the power luaUollci controllably 
couples the capacitor is controllably coupled to the DC bus to source power to the DC bus 
to meet the increase in power demanded bv [in] the load. 

10. (presently amended) The power generation system of claim 9 4 wherein when the 
increase in power demanded bv [in] the load is detected, the power controller increases the 
speed of the turbine to increase the DC power su pplied to [[on]]the DC bu s, - aud - whcrein 
when the DC powe r on the DC bus me et s the inc r ease in power in the l o ad, said pow er 
controtter recharges the capaci t o r to a predetermined level 



• # 
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11. (presently amended) The power generation system of claim 10 A wherein when a 
decrease in power demanded bv [tn] the load is detected, the pow er controller decreases the 
speed of the turbine to decrease the DC power su pplied to [[on]] the DC bus. 

12. (presently amended) The power generation system of claim 1 \ x wherein flic power 
controller controHabty couples the capacitor is controllablv coupled to the DC bus to sink 
excess current on the DC bus. 

13. (presently amended) The power generation system of claim [[3]] L> wherein said the 
first and second power converters are bi-directional power converters, , said power controller, 
in a startup mode, to (i) disable the second power converter to isolate t he DC bus from the 
load, (ii) configure the third powu converte r to couple the capacit or to t he DC bus and 
provide a startup DC power on the DC bus, and (iii) configu r e the first power c o nverte r t o 
convert t he startup DC power on the DC bus to a startup AC power to start the 
mo to r/genera t or 

14. (presently amended) The power generation system of claim 13 A further comprising: 
a battery controllably coupled to the capacitor to charge the capacitor to all o w said 

capacitor to start the motor/generat o r during a startup mode . 

15. (presently amended) The power generation system of claim 1, wherein the 
turbogenerator further comprises: 

a generat o r, coupled to the c o mm o n shaft, to generate t he AC power; 
a compressor, coupled to the common shaft, [[to]] that provides a supply of 
compressed air; 

a combustor coupled t o receive fluidlv coupled to the compressor that combusts the 
supply of compressed air and the fuel , said combustor to combust the fuel and t o provide and 
produces exhaust gas; 

die turbine coupled the common shaft an d-co upled to r eceiv e the exhaus t gas, said 
exhaust gas t o flow through the tur b ine to control a rotational spe e d o f the common sh aft; 
and 
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a recuperator fluidlv coupled to the combustor that includes including a high pressure 
side* coupled between the compressor and the combustor, and a low pressure side* coupled 
to receive the exhaust gas from after the exhaust gas has passed through the turbine. 

16. (presently amended) A power generation system, comprising: 
a fuel source to provide fuel; 

a turbogenerator, coupled to the fuel source, to generate AC power; 

a power controller, electrically coupled to the turbogenerator, including first and 
second power converters electrically coupled together bv a DC bus , said wherein the first 
power converter to c o nvert said converts the AC power generated bv the turbogenerator to 
DC power on a DC bus , and said the second power converter t o c o nvert said converts the DC 
power on said DC bus to an output power for coupling to a load, said the power controller 
t o regulate regulating the fuel to the turbogenerator, independent of a DC voltage on the DC 
bus; 

a capacitor eon tr ollably coupled t o the DC bus; and 
a battery eontrollably coupled to the DC bus[[;]]* 

17. (presently amended) The power generation system of claim 16 , further comprising: 
a capacitor eontrollably coupled to the DC bus. 

wherein the capaeitor t o s o urce power t o and sink power fro m the DC bus, due to l o ad 
changes, to s t abilize t he DC v o l t age on t he DC bus. 

18. (presently amended) The power generation system of claim [[16]] 17* wherein the 
capacitor and the battery [[to]] stabilize the DC voltage on the DC bus during transients. 

1 9. (presently amended) The power generation system of claim 1 6 X further comprising: 
a third power converter coupled between the DC bus and the battery ca p acit o r, said 

powei con t roller to eontrollably couple the battery capacit o r to the DC bus via the third 
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20. (presently amended) The power generation system of claim 12 [[*$]]* wherein the 
battery is coupled across the capacitor by a switc h, said one o r b ot h of t he ea p acit o r and the 
ba t tery being controllably coupled to the DC bus via o ne o r both of the third power c o nverter 
and the switch , 

21. (presently amended) The power generation system of claim 19* wherein the third 
power converter is c o ntained wi t hin t he a bi-directional power controller. 

22. (presently amended) The power generation system of claim 19, further comprising! 
a fourth power converter coupled between the DC bus and the capacitor batt e ry, said 

power c o ntroller to controllably couple the capacitor battery to the DC bus via the f o ur t h 
power converter . 

23. (presently amended) The power generation system of claim [[*€]] 17* wherein the 
capacitor is at least one of an electrochemical capacitor and a hybrid capacitor. 

24. (presently amended) The power generation system of claim 16* wherein said the 
second power converter comprises a DC/ DC power converter to convert the DC voltage on 
the DC bus to a regulated DC output voltage for coupling to the load. 

25. (presently amended) The power generation system of claim 16* wherein said the 
second power converter comprises a DC/AC power converter to convert the DC power on 
the DC bus to an AC output power having a fixed frequency for coupling to the load. 

26. (presently amended) The power generation system of claim [[*€]} IL wherein when 
an increase in the load is detected, the power controller controllably couples the capacitor to 
the DC bus to source power to the DC bus to meet the increase in the load. 

27. (presently amended) The power generation system of claim 26* wherein when the 
increase in the load is detected, the power controller increases the fuel to the turbogenerator 
to increase the DC power su pplied to [[on]] the DC bu s, and wherein when the DC powe r on 
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the DC bus meets the increase in the l o ad, said p o we r contr o ller r e charges the ca p aci t o r t o 
a predetermined level and then decouples the capacitor from the DC bus . 

28. (presently amended) The power generation system of claim 27* wherein when a 
decrease in the load is detected, the power controller decreases the fuel to the turbogenerator 
to decrease the DC power su pplied to [[on]] the DC bu s, and con t r o llably c o uples the 
capacitor to the DC bus to abs o rb any excess curren t on the DC bus. 

29. (presently amended) The power generation system of claim [[&]] JUL wherein said 
the first and second power converters are bi-directional power converter s, said power 
con t r o ller, in a startup mode, to (i) disable t he second powe r c o nverter to isolate the DC bus 
fr o m the l o ad, (ii) configure the t hird power converter t o couple the capaci to r to the DC bus 
and provide a star t up DC power on th e DC bus, and (iii) configui e the first power converter 
to c o nvert the startup DC power on the DC bus to a startup AC power t o star t the 
moto r /genera t or . 

30. (presently amended) The power generation system of claim of claim 16* wherein the 
turbogenerator comprises: 

a shaft; 

a generator, coupled to the shaft, to generate the AC power; 

a compressor, coupled to the shaft, to provide a supply of compressed air; 

a combustor, coupled to receive the supply of compressed air and the fuel, said 
combust o r to combust the fuel and to provide exhaust gas; 

a turbine coupled to the shaft and coupled to receive the exhaust gas, said exhaust gas 
to flow t hr o ugh t he turbine t o control a r ot ational speed o f t he shaft ; and 

a recuperator including a high pressure side, coupled between the compressor and the 
combustor, and a low pressure side coupled, to receive the exhaust gas from the turbine. 

3 1 . (presently amended) The power generation system of claim 30* further comprising: 
a temperature sensor* coupled to the power controller and the turbine to sense a 

temperature, aid the power controller t o vary varying the supply of fuel to the combustor to 
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control the temperature, smd thg control of the temperature being independent of the DC 
voltage on the DC bus. 

32. (presently amended) A power generation system, comprising: 

a turbogenerator including a motor/generator and a turbine coupled to a common 
shaft, said the turbogenerator to generate AC power, 

first power converter means, coupled to the turbogenerator and a DC bus, for 
converting said thg AC power to DC power on a DC bus ; 

second power converter means, coupled to the DC bus, for converting said the DC 
power on said DC bus to an output power for coupling to a load; 

power source means controllably coupled to the DC bus; 

capacitor means controllably coupled to the DC bus; 

third power converter means, coupled between the capacitor means and the DC bus; 

and 

powe r controller means, coupled to the turbogenerator and the first, second, and third 
power converter means, for controllably coupling the power source means and the capacitor 
means to the DC bus to stabilize a DC voltage on the DC bus during transients, and for 
regulating a speed of the t urbine turbogenerator, independent of the DC voltage on the DC 
bus. 

33. (presently amended) The power generation system of claim 32 A wherein the power 
source means is a battery is con t rollably coupled tv the DC bus via said third powci converter 
means and alternatively via a fourth power c o nv e rter means . 

34. (presently amended) The power generation system of claim 32, wherein when an 
increase in power in the load is detected, the power controller means controllably couples the 
capacitor means to the DC bus to source power to the DC bus to meet the increase in powe r 
in the load. 

35. (presently amended) The power generation system of claim 34 x wherein when the 
increase in power in the load is detected, the power controller means increases the speed of 
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the turbine turbogenerator to increase the DC power su pplied to [[on]] the DC bu s, and 
wherein when the DC power o n t he DC bus meets the increase in power in th e l o ad, said 
p o wer c o ntrolle r means recharges one o r b o th of die capacito r means and the power source 
means. 

36. (presently amended) The power generation system of claim 35 4 wherein when a 
decrease in pow er in the load is detected, the power controller means decreases the speed of 
the turbine turbogenerator to decrease the DC power supplied to [[on]] the DC bus. 

37. (presently amended) The power generation system of claim 32 x wherein said the 
p o we r controller means, in a startup mode, for (i) disabling disables the second power 
converter means to isolate the DC bus from the load, (ii) configuring configures the third 
power converter means to couple the capacitor means to the DC bus and provide a startup 
DC power [[on]] to the DC bus, and (iii) c o nfiguring configures the first power converter 
means to convert the startup DC power on the DC bus to a! startup AC power to start the 
motor/generator. 

38. (presently amended) The power generation system of claim 37 a wherein the p o we r 
controller means for controHaMy coupling the power source means across the capacitor 
means to charge t he capacitor to all o w said capacitor to star t the m o tor/gene r at o r during the 
startup m o de the first second, and third power converter means are bi-directional power 
ponvertgr?. 

39. (presently amended) The power generation system of claim 32, wherein the 
turbogenerator further comprises: 

a generat or , coupled to the common shaft, to generate tin AC power; 

a compressor, coupled to the common shaft, to provide a supply of compressed air; 

a combustor coupled to receive the supply of compressed air and the fuel,- -said 
eombttstor to eomhust the fiiel and - te provide and combust compressed air and fuel to 
produce exhaust gas; 
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th e t ur b ine coupled t he comm o n shaft and coupled t o receive t he exhaus t gas, said 
exhaust gas t o flow through the turbine to control a rotati o nal speed of the common shaft; 
and 

a recuperator including a high pressure side* coupled between the compressor and the 
combustor, and a low pressure side, coupled to receive the exhaust gas after the exhaust pas 
flows through from the turbine. 



